Abstract Adolescents living with HIV require engagement with care providers in order to access the critical medical and psychosocial services they need. The current study sought to explore developmental determinants of adherence to medical appointments as one aspect of engagement in care among a geographically diverse sample of 200 gay/bisexual male adolescents (16-24 years) living with HIV, with a specific focus on ethnic identity, sexual orientation identity, and identity as a young man living with HIV. Ethnic identity affirmation (OR = 0.6; 95% CI: 0.3, 0.9), morality of homosexuality (OR = 1.7; 95% CI: 1.2, 2.5), and HIV-positive identity salience (OR = 1.5; 95% CI: 0.9, 2.4) were associated with significantly higher risk for missed appointments in the past 3 months. These findings highlight the importance of attending to developmental factors, such as the development of multiple identities, when attempting to increase engagement in care for gay/bisexual male adolescents living with HIV.
Introduction
Gay, bisexual and other men who have sex with men continue to bear a disproportionate burden of the HIV epidemic. Not only was male-to-male sexual activity the largest HIV transmission category in the United States from 2001 through 2006, but it is the only group in which the number of new HIV/AIDS cases have been steadily increasing since the early 1990s [1] . What is even more alarming is how rapidly HIV infection from male-to-male sexual contact has been increasing among male adolescents and young adults, particularly those who identify as Black or Latino [2] .
For instance, from 2001 to 2006, the highest increase in HIV/AIDS cases attributable to male-to-male sexual contact occurred among young men aged 13-24 [1] . Furthermore, black male adolescents and young adults had a 93% increase in the number of cases diagnosed, the most dramatic increase seen among young men in this age group. A majority of young men who acquired HIV infection from male-to-male contact (86-95%) self-identify as gay or bisexual [3] . Once diagnosed with HIV or AIDS, these gay/ bisexual male adolescents and young adults must learn to live with a chronic health condition whose optimal management requires life-long engagement with the medical care system.
Importance of Engagement in Care
There is strong evidence that engagement in care improves medical outcomes for people living with HIV [4] [5] [6] [7] . It also provides an opportunity to decrease viral transmission through risk reduction counseling and treatment to reduce viral load [8] . Notwithstanding these positive benefits, many newly diagnosed persons delay visiting a medical provider. For instance, 20-40% of HIV-infected individuals have not visited a clinic within 3-6 months after diagnosis [9, 10] . Once connected to a provider, sustained engagement is critical, as illustrated by Mugavero et al.'s [7] finding that the mortality rate for those who missed a medical visit in the first year of their diagnosis was 2.3 deaths per 100 person-years as opposed to 1.0 death per 100 person-years among those who attended all of their appointments.
Youth may be especially likely to delay or forgo care because of individual characteristics (e.g. stigma and shame, rejection of the diagnosis, low educational achievement, untreated psychosis, depression, substance abuse), family characteristics (e.g. lack of health care insurance, family dysfunction, past and current neglect/ abuse), and health care system characteristics (e.g. costs to patients, services available, access, efficiency, and ''youthunfriendly'' staff and services) [11] . Black and Latino youth may be even more vulnerable since there is evidence that racial and ethnic minorities experience greater delays in entering HIV care [11, 12] and are less likely to receive appropriate care and treatment for HIV than non-ethnic minorities [13] [14] [15] [16] . Once they have entered a care system, it has been reported that young adults have poorer rates of retention in care than older adults, suggesting that young adults are more at risk for being lost to follow-up [17, 18] .
Developing a sound operational definition of engagement in care is difficult. Not only must it include measurable constructs, but also recognize the multiple aspects of HIV care. There is a continuum of professional, specialized health services that youth living with HIV need in order to monitor HIV disease status and progression, and to manage HIV-related medications and psychosocial services. Evidence-based guidelines for the management of people living with HIV stress the importance of continual medical assessment of HIV disease, including a general assessment of physical and mental health status, identification and treatment of other relevant age-and genderspecific health problems, provision of appropriate immunizations and preventive care, and assessment of CD4 counts and HIV viral load [19] . Widely accepted treatment guidelines from the Department of Health and Human Services (DHHS) have long recommended that adults and adolescents living with HIV be seen for evaluation of CD4 and viral load every 3-4 months [20] .
Although adolescents living with HIV may have their CD4 and viral load levels measured every 3-4 months, engagement in care for these youth typically involves additional appointments with multiple care providers that may occur at varying intervals. Although comprehensive medical care facilities may attempt to provide several different services to youth during regularly scheduled clinic visits, additional appointments with other care providers and diagnostic professionals (e.g. phlebotomists, radiologists, etc.) may be needed. When these appointments are missed, some youth may still remain engaged in care and thus return to the medical care system for subsequent visits, whereas others may disengage from care for varying lengths of time or never even return for care. Thus assessing retention and engagement in care is often complex, and may include consideration of a variety of factors including which types of medical visits are missed, how often patients receive medical care within defined time frames, and when patients return to care if they become disengaged [21] .
The extant literature has identified a range of factors that impact engagement in medical care for people living with HIV, including HIV-related knowledge [22] [23] [24] [25] [26] ; perceived and internalized HIV-related stigma [18, [26] [27] [28] [29] ; social support [30] ; and mental illness and other forms of psychological distress [12, [31] [32] [33] [34] [35] . These studies have primarily been conducted with adults-relatively few studies have examined engagement in care specifically among adolescents and young adults, with even less among gay and bisexual youth.
The few youth-focused studies that have been conducted demonstrate the critical role of psychosocial factors in engagement in care among young people living with HIV.
Hosek et al. [32] found that HIV-positive adolescents who expressed hopelessness about their future due to HIV also reported difficulties with attending appointments and taking their antiretroviral medications. Naar-King and colleagues [34] reported that psychological distress was a significant predictor of non-adherence among HIV-positive youth. Magnus et al. [36] recently explored factors related to adherence to medical appointments among 224 primarily gay African American and Latino male youth living with HIV who were engaged in care at eight different sites and found that being \21 years old, having a history of depression, receiving program services, and feeling respected at the clinic were associated with retention; whereas having a CD4 count\200 at baseline and being Latino were associated with missed appointments. Although these studies provide important information, they did not address adolescent-specific developmental factors, such as identity development, which may play a critical role in overall engagement to care and adherence to medical appointments particularly among ethnic minority youth who are gay or bisexual.
Identity Development
The formation of an individualized identity is considered by many theorists to be the primary developmental goal of the adolescent years, [37, 38] and is one facet of adolescent development that may interact with receiving an HIV diagnosis [39] . For gay/bisexual male adolescents and young adults the identity formation process can be complicated by experiences of heterosexism, stigma, homophobia, and prejudice [3, 40, 41] . Stigma related to being gay/bisexual and the concomitant isolation, rejection, and discrimination that many of these youth face has been shown to be related to a range of negative behavioral, social and health outcomes [42] [43] [44] [45] . On the other hand, there is evidence that acceptance of a gay identity and acculturation into a larger gay community can serve to buffer some of the negative effects of this stigmatization and lead to decreased participation in sexual risk behaviors for gay/bisexual youth [43, 46, 47] .
During adolescent development, the value and importance of having a strong ethnic identity also becomes clear and the individual establishes a more coherent sense of personal identity that includes ethnic identity. For all youth, especially those from ethnic minority groups, integrating a sense of ethnic identity into their overall sense of self is an important developmental task [48] . A positive and clear ethnic identity can facilitate a sense of freedom, security, and comfort, whereas a negative and ambiguous identity may lead to confusion and ambivalence. The unsuccessful resolution of identity development for adolescents has been associated with a host of negative physical and mental health outcomes [49] [50] [51] [52] [53] .
Ethnic minority gay/bisexual youth, in particular, face unique challenges to ethnic identity formation due to experiences of both individual-level and institutionalized racism [54] . Frequently, ethnic minority gay/bisexual youth must not only contend with the negative societal reactions to their sexual orientation, but also may experience racial prejudice, limited economic opportunities and resources, and limited acceptance within their own cultural community [55] [56] [57] . Unfortunately, ethnic minority gay/bisexual youth also may experience racial prejudice, marginalization, and sexual objectification within the larger predominately White mainstream gay community [55, 57, 58] .
Given the critical importance of adolescent identity development and the lack of data examining its influences on overall engagement in care among gay and bisexual adolescents and young adults living with HIV, the goal of this exploratory study was to examine the relationship among three identity-related factors (i.e. ethnic identity, sexual orientation identity, and identity as a young man living with HIV) and missed medical appointments in this population. Although we recognize that adherence to medical appointments is only one aspect of overall engagement in care, it provides a useful first step to initiate the process of examining the relationship between identity development and engagement in care. The data discussed in this paper were derived from a larger mixed-methods study (ATN 070: Psychosocial needs of HIV? young men who have sex with men) investigating stressors, coping mechanisms, and health behaviors among a sample of young gay, bisexual, and other men who have sex with men living with HIV conducted through the Adolescent Trials Network for HIV/AIDS Interventions (ATN).
Methods

Study Design and Procedures
Data collection was conducted at 14 geographically and demographically diverse adolescent medicine clinical care sites (Baltimore, Bronx, Chicago (2 sites), DC, Ft. Lauderdale, Los Angeles, Manhattan, Memphis, Miami, New Orleans, Philadelphia, Tampa, San Francisco)-all sites are part of the ATN. The research protocol was approved by the institutional review boards at all institutions involved in the collection and analysis of data.
Male adolescents and young adults living with HIV who were receiving care within clinic settings at one of the ATN study sites were approached by study coordinators to assess study eligibility. Inclusion criteria for the study was (1) biologically male at birth and identifies as male at time of study participation, (2) professional, (3) HIV infection occurred through sexual or substance use behavior of the participant, (4) between the ages of 16 and 24 years at the time of informed consent/ assent, (5) ability to understand both written and spoken English, and (6) history of at least one sexual encounter involving either anal or oral penetration (either receptive or insertive) with a male partner during the 12 months prior to study enrollment. Study coordinators conducted a brief screening interview in a private room in order to determine eligibility. Upon verification of eligibility, study coordinators obtained signed consent/assent and enrolled participants in the study utilizing a confidential code that contained no identifying personal information. An appointment to complete an Audio Computer-Assisted Self-Interview (ACASI) was scheduled for each participant by study coordinators. All interviews were completed on portable laptop computers, and the average amount of time to complete the ACASI was 1.5 h. Data were saved in an encrypted format using ENTRUST encryption software and were not available for review by any clinical site personnel. The encrypted data were transmitted to a central data operations center where data were unencrypted and entered into a study database. Compensation for participation was determined by each site and was in line with typical incentives provided for similar studies at the site. Given differences in the types and locations of sites, the amount allotted for compensation ranged from $20 to 140 (mode = $60), with some of these amounts including funds for transportation and a meal or snack.
Measures
Demographics
Various demographic variables of interest were collected including age, race/ethnicity, housing status, relationship status, education, employment, and sexual orientation. In addition, self-reported HIV-specific demographic data were collected, including time since diagnosis, medication status, and current CD4 and viral load counts.
Ethnic Identity
Ethnic identity was assessed using the multi-group ethnic identity measure (MEIM) [59] , a 14-item scale where three items are close-ended questions that require the participant to choose an ethnic group for himself, as well as for each parent. The remaining items are four-point Likert-scale responses. The measure has two major subscales, Ethnic Identity Search (a developmental and cognitive component) and Affirmation, Belonging, and Commitment (an affective component). Higher scores on each subscale indicate a stronger connection to one's ethnic identity. The MEIM has been used in multiple studies with African American, Latino/Hispanic and European American youth and has consistently shown good reliability, typically with alphas above .80 across a wide range of ethnic groups and ages [50] . Cronbach's alphas for the current study were acceptable: Ethnic Identity Search (a = .72); Affirmation, Belonging, and Commitment (a = .87).
Sexual Orientation Identity
Sexual orientation identity was assessed using Mayfield's 23-item Internalized Homonegativity Inventory (IHNI) [60] which requires participants to respond to questions using a five-point Likert-scale. The measure contains three subscales: Personal Homonegativity (a = .89; 11 items and measures negative emotions and negative attitudes towards one's own sexual orientation), Gay Affirmation (a = .82; seven items and measures positive attitudes and feelings that being gay is an important part of one's life and the view that being gay is normal and fulfilling), and Morality of Homosexuality (a = .70; five items and measures negative attitudes regarding the moral implications of same-sex attraction and behavior in general). Higher scores on each subscale represent stronger attitudes represented by each construct. All subscales have strong convergent, discriminant, and construct validity in prior studies [60] . Cronbach's alphas for the current study: Personal Homonegativity (a = .92), Gay Affirmation (a = .81), Morality of Homosexuality (a = .71).
Identity as a Young Man Living with HIV
Participants' identity as young men living with HIV was assessed using two different measures. The Negative SelfImage subscale of the HIV Stigma scale was used to assess HIV-related self-image [61] . This subscale consists of 13 items rated on a four-point Likert scale, and has demonstrated high internal consistency (a = .91) and test-retest reliability (a = .90). Cronbach's alpha with the current sample was acceptable (a = .90). The Salience subscale of the HIV-Positive Identity Questionnaire [62] was used to assess how central or salient living with HIV is to one's self-concept. Respondents rated their level of agreement with seven statements regarding thoughts/feelings about being HIV-positive on a five-point Likert scale. The factor structure, reliability, and convergent/discriminant validity of the full measure were all validated in a sample of 52 adolescents living with HIV [62] . Cronbach's alpha with the current sample was acceptable (a = .69).
Adherence to Medical Appointments
Adherence to medical appointments in the prior 3 months was measured using a single self-reported item: How many doctor appointments have you missed in the past 3 months? The time frame of ''past 3 months'' was used since optimal HIV care for adolescents typically involves interaction with health care providers every 3 months [19, 20] and to provide a short enough time frame to enhance accurate recall. Responses to this single item were dichotomized into ''no missed appointments'' and ''one or more missed appointments'' in order to create a dependent variable that represented perfect adherence to medical appointments during the past 3 months.
Given the complexity of defining and assessing engagement in care, especially with youth who may have multiple medical and psychosocial needs, adherence to medical appointments was viewed as one aspect of this larger construct. Although the single item that was used is limited since it was not specific with regard to the types of medical visits that were missed (e.g. HIV-specific care medical care, preventive care, mental health), did not assess visits with other diagnostic and care professionals who are not doctors, and did not assess whether or not the appointment(s) that were missed were rescheduled [21] , it was the best measure of adherence to medical appointments available in the dataset. Also, it is acknowledged that unconfirmed self-reported data on visits to HIV primary care providers such as this do not provide the same level of accuracy as more rigorous methods such as medical record extraction, particularly with marginalized populations such as the youth involved in the current study [63] .
Data Analysis
Data were examined for non-normality. None of the psychosocial variables showed evidence of skewness and/or kurtosis (value above 2.0). Pearson correlation analyses were performed to examine inter-correlations among the variables and no variables were inter-correlated. Logistic regression models were developed using SPSS v.17 statistical software given the characteristics of the data [64] . Because of the exploratory nature of this study, all identity-related variables described in the Methods section were entered in a backwards stepwise logistic regression statistically predicting participants' reports of missed appointments in the past 3 months. This allowed for an exploration of the associations between multiple identities and adherence to medical appointments, as one aspect of engagement in care.
Results
Sample Characteristics
A total of 200 male adolescents and young adults living with HIV participated in the study. Data on the sample characteristics are presented in Table 1 . Two-thirds of the sample identified as Black or African American and 98.5% self-identified as gay, bisexual, or some other sexual orientation identity category indicating same-gender sexual activity. Over half of participants were not employed, 37% reported graduating from high school, 31% had some college/technical school or were currently in college/technical school, and 26.5% had not completed high school. Approximately one in five participants reported currently being in a long-term relationship for 1 year or more. Slightly less than half of the sample was currently on antiretroviral therapy (47.5%), and the mean time since HIV diagnosis was 28.5 months.
Regression Analysis
The regression model examining the association between the identity factors and missed medical appointments in the past 3 months is presented in Table 2 . Affirmation of ethnic identity, exploration of ethnic identity, personal homonegativity, gay affirmation, morality of homosexuality, HIVrelated negative self-image, and salience of HIV identity were entered as predictor variables. The identity factors model significantly predicted the likelihood that a gay/ bisexual young man living with HIV would miss one or more medical appointments in the past 3 months (v 2 = 14.5, df = 3, P \ .002). Ethnic identity affirmation (odds ratio [OR] = 0.6; 95% confidence interval [CI]: 0.3, 0.9), morality of homosexuality (OR = 1.7; 95% CI: 1.2, 2.5), and HIV-positive identity salience (OR = 1.5; 95% CI: 0.9, 2.4) were associated with significantly higher risk for missed appointments in the past 3 months. The variable of HIVpositive identity salience was retained in the model because its proximity to significance and for theoretical reasons and as a cautionary prevention of a Type II error (P = .077).
Discussion
Ensuring that adolescents and young adults living with HIV attend their medical appointments and are engaged in medical care is critical for their long-term survival. Despite its importance, few studies have examined adolescent-specific factors that may play a role in promoting engagement in care among this population. Such information is especially needed for gay and bisexual male youth who may experience heterosexism in medical settings, and who represent the largest group of youth living with HIV in the United States [1, 2] . The current study sought to address this need by focusing on the critical developmental factor of identity development in order to explore determinants of adherence to medical appointments among a diverse sample of gay/bisexual male youth living with HIV, with a specific focus on ethnic identity, sexual orientation identity, and identity as a young man living with HIV.
The Affirmation, Belonging, and Commitment component of ethnic identity was negatively associated with adherence to medical appointments, such that those adolescents with a stronger connection to their ethnic identity were less likely to have missed an appointment during the prior 3 months. Various studies with diverse groups of adolescents have supported the finding of two distinct but related components of ethnic identity measured by the MEIM, including a sense of belonging to one's ethnic group (affirmation) and the exploration of ethnic identity (exploration) [50, 59, [65] [66] [67] . The affirmation sub-scale which was found to be a significant predictor in this study is aligned with a solid commitment to one's ethnic group, and thus is considered to be a better indicator of the actual strength of ethnic identification [50] .
The relationship between a stronger ethnic identification and greater adherence to medical appointments that emerged in this study is supported by literature in other areas of adolescent health; adolescents with a greater sense of belonging and commitment to their ethnic group demonstrate lower levels of negative emotional and behavioral outcomes [49] [50] [51] [52] [53] . Youth living with HIV who have a more solidified ethnic identity likely have less ethnic identity conflict and confusion, thus may be more wellgrounded and able to manage other areas of their life such as keeping medical appointments. In addition, they may have connections to others in their ethnic community who can support their health-promoting behaviors. This finding not only supports the centrality of ethnic identity for gay/ bisexual male adolescents living with HIV, but also highlights the importance of using multi-factorial measures when exploring complex identities such as ethnic identity.
The Morality of Homosexuality component of sexual orientation identity was positively associated with engagement in care, such that those adolescents with more negative attitudes toward gay/bisexual people in general were more likely to have missed an appointment during the prior 3 months. This was the only subscale from the IHNI that demonstrated a statistically significant association; thus attitudes towards one's own gay/bisexual sexual orientation, whether positive or negative, were surprisingly not associated with missed appointments. This should also be viewed within the context that the vast majority (98.5%) of the participants in the study identified with some sexual orientation category other than ''straight.'' Fassinger and Miller have stressed the importance of differentiating between the development of an individual sexual orientation identity and the development of a group membership identity, which involves developing affiliations with others who are members of that group [68] . Those youth who have not developed a group membership identity are typically less far along in their gay/bisexual sexual orientation identity development process since they may have accepted their own sexual orientation, but have not been comfortable enough to connect with other gay/ bisexual people [60, 68] . Thus, discomfort with gay/ bisexual people and subsequent lack of connection with similar others may restrict these adolescents from gaining the sexual health protective benefits associated with having a strong connection to a larger gay community found in studies with HIV-negative gay/bisexual male youth [43, 46, 47] . For example, Rosario et al. [43] found that more positive attitudes toward same-gender sexual expression was related to decreases in unprotected sexual activity for youth, whereas Ridge et al. [46] found that young gay men who did not belong to gay organizations reported higher rates of recent unprotected anal intercourse. Data from the current investigation suggest that comfort (and perhaps connection) with the larger gay community also has protective effects for gay/bisexual male youth living with HIV.
For some male youth, receiving an HIV diagnosis may lead them to struggle with not only accepting their medical diagnosis but also accepting their gay or bisexual sexual orientation. They also may fear that disclosure of their HIV status to family and friends may be a disclosure of their sexual orientation [69] . If receipt of an HIV diagnosis leads some youth to examine and accept their same-gender sexual attraction before they were psychologically prepared to do so, this may contribute to some of these youth being less far along in their sexual orientation identity development process and less comfortable with a gay/bisexual sexual orientation. Lacking the psychological resources to address these dual issues, some youth may avoid the medical care system as a way to cope. In addition, youth who have a negative attitude toward a gay/bisexual sexual orientation and gay/bisexual people in general may feel less comfortable seeking medical care in a clinic where they may have contact with other gay/bisexual youth. This avoidance of other gay/bisexual youth also may restrict them from receiving the social support benefits of interacting with other youth who are living with HIV [70] [71] [72] .
Although the finding related to identity as a young man living with HIV approached statistical significance, it was still retained given the exploratory nature of the study. The Salience component of the HIV-Positive Identity Questionnaire was positively associated with engagement in care, such that those adolescents for whom their HIV status was more salient or central to their self concept were more likely to have missed an appointment during the prior 3 months. This finding should be viewed with caution since the HIV-Positive Identity Questionnaire that was used for this construct was developed as part of a doctoral dissertation, and has not been used in subsequent studies [62] . However, it was the only instrument found that was specifically developed to assess HIV identity specifically among adolescents.
HIV identity among youth has been sparsely covered in the extant literature, thus this study represents one of the first investigations of the potential predictive role of HIV identity for youth living with HIV. HIV identity is inherently different from both ethnic identity and sexual orientation identity in that the latter two are types of identity that are part of the developmental process for all adolescents, and the successful achievement of these identities has been associated with positive health outcomes [43, 49, 53, 54] . HIV identity, on the other hand, is something that only those adolescents who are diagnosed with HIV will encounter and the impact of successfully developing such an identity is not clear.
The findings from the current study suggest that those adolescents with a more salient HIV identity may be more likely to miss medical appointments, and thus not receive the full benefit from their care providers. It may be that there is a non-linear relationship between HIV identity salience and adherence to medical appointments, whereby if young adults have not dealt with their HIV diagnosis and incorporated their status into their sense of self it may have negative ramifications; alternatively if they identify too much with their HIV diagnosis, it may become overwhelming and also negatively impact their ability to keep all of their medical appointments. Given that HIV is a health condition that is highly stigmatized in society [73, 74] , it also may be that the development of a salient HIV identity can increase the likelihood that one experiences HIV-related stigma. An ever increasing body of literature supports the idea that stigma can have a direct negative impact on people living with HIV's engagement in healthcare [26, 28, 29] , including adolescent-specific studies that have demonstrated the negative impact of stigma on youth's HIV-related treatment [27, 75, 76] . Thus, gay/bisexual adolescents living with HIV who have their HIV status as central to their overall identity may experience more negative health outcomes than those who do not. 
Implications
This study demonstrates the critical importance of multiple forms of identity development among gay/bisexual male adolescents living with HIV, and their associations with adherence to medical appointments as a critical aspect of engagement in care. Although ethnic identity development and gay/bisexual sexual orientation identity development for male adolescents have been shown to occur concurrently, the actual processes involved with the development of each identity are often independent [54] . The manner in which an identity as a young man living with HIV fits into the identity development trajectory for gay/bisexual male adolescents living with HIV needs further investigation, although it appears that a salient HIV-positive identity may not have the same health-promoting influences as ethnic and sexual orientation identity. Given the salience of ethnic and gay/bisexual sexual orientation identity for youth, care providers should attend to the role that these developmental factors may play in adherence to medical appointments. Providers are encouraged to talk with youth about their ethnicity and sexual orientation, and to explore both the strengths and challenges that may be associated with each of these identities. Given the association between negative attitudes toward gay/bisexual people and missed appointments, providers should be aware that some male clients may be uncomfortable discussing issues of sexual orientation and sexuality openly with other youth and thus may not be good candidates for group-based services. Training should be provided to health care providers to assure that they know how to address issues of ethnic identity and sexual orientation in their work with youth living with HIV.
Care environments should also be culturally appropriate and inviting to the wide diversity of youth living with HIV. Such settings may also increase adherence to medical appointments and general engagement in care for youth if they provide supportive role models and peer buddies that reflect the ethnicity and sexual orientation of the youth being served. This may help to increase the social support experienced by youth, a factor that has been demonstrated to be associated with more positive health outcomes among adolescents living with HIV [77, 78] . It is important to also be aware that male youth who are exploring their sexual orientation identity may have varying levels of comfort interacting with other gay/bisexual male youth.
Strengths, Limitations, and Future Directions
The current study examined the role of multiple identities on adherence to medical appointments as one aspect of engagement in care among a large sample of ethnically diverse male adolescents living with HIV. The sample included youth from major HIV epicenters in the United States, and included a cross-section of young men from various geographic regions across the country. The vast majority of the measures used were well-established instruments with strong psychometric properties.
Despite these strengths, the study did possess limitations. The outcome measure which was used to assess adherence to medical appointments was only a single item measure of the number of missed doctors' appointments in the prior 3 months. This item was limited since it did not specify the types of medical visits that were missed (e.g. HIV-specific medical care, preventive care, mental health, etc.), did not assess visits with other diagnostic and care professionals who are not doctors (e.g. phlebotomists, case managers, etc.), and did not assess whether or not the appointment(s) that were missed were rescheduled [21] . Thus, youth may have interpreted this item in different ways. Nonetheless, it was the best measure of adherence to medical appointments available in the dataset.
Since the outcome variable was a self-report item assessing behavior in the prior 3 months, it also may have been subject to recall bias. It also may be that environmental or other contextual factors unrelated to identity impacted a youth's ability to attend his doctors' appointments in the three-month time period that was measured. In addition, the use of unconfirmed self-report data regarding medical visits does not provide the same level of accuracy as more rigorous methods such as medical record extraction, particularly with marginalized populations such as the youth involved in the current study [63] . Future studies focused on adherence to medical appointments and the larger construct of engagement in care should consider more comprehensive assessment measures [21, 63] .
Another measurement limitation was the lack of research that has been conducted with the Salience subscale of the HIV-Positive Identity Questionnaire [62] . Given the importance of identity development for adolescents, further investigation of this measure, as well as of the overall construct of HIV-positive identity among adolescents, is warranted. Since youth were recruited from adolescent medicine clinical care sites, participants were receiving some level of medical care for their HIV. Thus the results may not be generalizable to populations of gay and bisexual young men living with HIV who are not connected to any type of medical care facility, either because they have not yet engaged in care or because they were originally in care but did not maintain this connection. Future research efforts should attempt to sample participants outside of clinical care sites so as to include these non-connected young men in their studies, and attempt to follow them over time in order to assess longitudinal relationships between identity-related constructs and engagement in care. This paper represents the initial step in elucidating the relationship between identity development and engagement in care. Future research should further explore the relationship among various forms of adolescent identity development and more comprehensive operational definitions of engagement in care for gay/bisexual male adolescents living with HIV. This should include the use of qualitative and mixed-methods investigations to better understand the complexity of multiple identities and the potential mechanisms through which identity may be influencing engagement in care. Studies also should include a range of measures for assessing engagement in care, and also follow youth over time to see how changes in identity development may influence engagement in care. Other aspects of adolescent identity that were not included in the current study should also be examined in future studies, as well as other populations of adolescents living with HIV such as female adolescents and young adults.
